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1 | INTRODUCTION

When the COVID-19 pandemic emerged in late 2019, researchers across disciplines employed
various techniques to estimate its impact. For example, some research estimates the expected
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number of infections (Jung et al., 2020), hospitalizations (Sussman, 2020), mortality (Jung
et al, 2020; Sussman, 2020), and broader economic consequences (Borgonovi and
Andrieu, 2020; Coibion et al., 2020a; 2020b; Cachanosky et al., 2020; Nicola et al., 2020). Hoping
to implement effective policy responses to COVID-19, other literature examines the effective-
ness of various voluntary and involuntary measures to prevent healthcare systems from becom-
ing overwhelmed (Chudik et al., 2020; Gupta et al., 2020; Hornstein, 2020; Mongey et al., 2020;
Piguillem and Shi, 2020).!

As the COVID-19 pandemic continued into 2020, health policy and medical literature began
examining how the US healthcare sector might adjust to provide treatment for COVID-19
patients and treat patients with other conditions. This literature includes policy recommenda-
tions for technology adoption and expanded access to telemedicine (Hollander and Carr, 2020;
Kandel et al., 2020; Keesara et al., 2020; Portnoy et al., 2020). However, many of the rec-
ommended policy changes face regulatory obstacles issued by the Food and Drug Administra-
tion (FDA). Consequently, much of the literature examining how to expand healthcare capacity
during the pandemic notes how existing FDA regulations prevent or delay recommended policy
changes (Atluri et al., 2020; Chen and Mao, 2020; March, 2020; Ravi et al., 2020).

Much of the analysis examining the FDA's impact during the COVID-19 pandemic is found
in medical and public health journals. However, a considerable body of economics research
finds that FDA regulations have hindered the U.S. healthcare sector's ability to treat patients
long before COVID-19 (Higgs, 1995; Philipson and Sun, 2008). Previous literature specifically
finds FDA regulations of approving pharmaceuticals, medical devices, and other forms of treat-
ment prolong or prevent their adoption within the US to the detriment of patients and
healthcare providers (Evans and Watson, 2015; Higgs, 1995; Peltzman, 1973; Ward, 1992).

Curiously, previous economic literature examining the FDA has not examined the agency's
impact during public health crises, including pandemics. Given the impact of COVID-19 on the
U.S. economy and healthcare sector, a more robust understanding of how FDA regulation
impacted the United States' response to the COVID-19 pandemic is vital to developing effective
policy responses to better help the healthcare sector serve patients.

This article examines this question by employing a political economy framework to examine
how FDA regulations have impacted COVID-19 testing, the utilization of remdesivir, and
COVID-19 vaccines. I specifically examine these components of addressing the pandemic
because they were issued Emergency Use Authorization (EUA) by the FDA, allowing them to
reach clinicians and patients without undergoing the agency's regulatory approval process.
Comparing the healthcare sector's adoption of COVID testing and treatment before and after
the EUAs provides insight into the impact of the FDA's regulations restricting access to testing
and treatment. My analysis finds that the FDA's regulations enacted before the COVID-19 pan-
demic began strongly restricted clinician and patient access to COVID-19 testing, remdesivir,
and vaccines. After the FDA issued EUAs, the healthcare sector quickly adopted COVID-19
testing and remdesivir with little evidence of negative consequences. These findings contribute
to the economics literature examining the FDA and contemporary COVID-19 policy research.

This article proceeds as follows. Section 2 reviews the economic literature assessing the
FDA's regulatory impact on the healthcare sector. Section 3 develops a political economy frame-
work to examine the FDA's incentives when determining whether to approve goods. Section 4
applies this framework to examine the development of COVID-19 testing, remdesivir treatment,

'In the United States, these efforts are often referred to as “flattening the curve.”



and vaccination before and after the FDA issued EUAs. Section 5 concludes and provides impli-
cations for future research.

2 | LITERATURE REVIEW

Most economic analysis of the FDA occurs after the Kefauver-Harris Amendments of 1962.
These legislative acts granted the FDA the authority to determine both efficacy and safety stan-
dards for drugs before entering the market. The amendments also allowed the agency to set
clinical trial standards and designs (Hanson, 1995). In the first economic analysis of the FDA
and the 1962 Amendments, Peltzman (1973) finds that the increased regulatory stringency
resulted in an estimated 5-10% tax on drug purchases. The author also noted the high cost of
compliance “engendered a marked reduction in drug innovation” (p. 1049).

Much of the literature following Petlzman's analysis concludes increased regulatory strin-
gency into the drug market resulted in considerable increases in drug prices. Examining a sam-
ple of 93 randomly selected new chemical entities, DiMasi et al. (1991) estimate the cost of
developing a new drug in 1991 was approximately $114 million ($260 million in 2020 dollars).
Nearly a decade after, DiMasi et al. (2003) estimate the cost of new drug approval to be approxi-
mately $804 million in 2003 ($1.2 billion in 2020 dollars). Adams and Branter (2006) similarly
estimated the cost to be between $500 and $2 billion in 2000 dollars (between $752 million and
$3 billion in 2020 dollars).

FDA authority to set drug approval standards also lengthened the time required for drugs to
reach patients. Grabowski et al. (1978) find the average time required to approve new drugs
from 1962 to 1967 increased from an average of approximately 7-30 months. Pharmaceuticals'
time to complete FDA approval continued to increase throughout the 1980s and mid-1990s.
From 1980 to 1989, the average time from the synthesis of a new drug to marketing approval
averaged 14.1 years, rising to 15.2 years from 1990 to 1996 (Miller, 1988). These long approval
times exceeded those found in other developed nations. Over mostly the same period,
Wardell (1973) notes the time required to have new drugs approved in the United States
exceeded those in the United Kingdom by an average of 2 years. Kaitin et al. (1989) find a simi-
lar two-year difference between drug approval times between the United States and the United
Kingdom from 1977 to 1987. From 1970 to 1993, approval times for drugs and medical devices
in the United States trailed those in the United Kingdom, Germany, France, and Spain (Kaitin
and Brown, 1995). Longer approval times for many drugs can be lethal. Gieringer (1985) esti-
mates that a one-year delay in drug benefits can result in approximately 37,000-76,000 patient
deaths.

Economic analysis of the FDA's drug approval process frequently finds increased costs to
develop new drugs and longer times required to reach the market deters producers from intro-
ducing new drugs and engaging in pharmacological innovation. Faust (1985) writes, “since the
passage of the New Drug Amendments of 1962, the influence of regulation on the drug develop-
ment process and biomedical research, in general, has resulted in considerable negative fall-out
highlighted by a decline in drug innovation” (p. 201). The author also finds that other advanced
nations “where regulatory stringencies have not been as significant a deterrent to research pro-
ductivity” did not experience a similar decrease in new drug introductions (p. 201). Case studies

2A noteworthy exception is Sobel (2008), who employs a public choice framework to examine the special interests
involved in lobbying for the 1906 Pure Food and Drug Act.



and empirical analyses support these claims. Grabowski et al. (2002) note that R&D for beta-
blockers, anxiolytics, anti-depressants, and the first birth control drugs constituted a large com-
ponent of drug producers’ R&D before the 1962 amendments. Wiggins (1981) estimates the
1962 amendments reduced the introduction of new medicines by approximately 60%. More
recently, Evans and Watson (2015) and Tabarrok (2017) find that the FDA's approval process
has delayed genomic medicine advancement within the United States.” Economic literature
examining the FDA's medical device regulation through legislative acts in 1976, 1988, and 1990
(Munsey, 1995) reaches similar conclusions. From 1983 to 1990, the FDA received about
80 premarket approvals a year but only approved approximately 45 (Higgs, 1995).* By 1992, the
FDA had only approved 12 (Higgs, 1995). Miller (1988) similarly finds that the FDA's oversight
of medical devices restricts new product development and innovation.

Consistent findings that the FDA regulatory barriers delay drug development, increase the
cost of development, and prolong approval times have resulted in economists’ widespread
agreement that they are on net harmful to patients (Klein, 2000). With few exceptions, the
FDA's regulatory scope continued to expand into the early 2000s (FDA, 2018a). Philipson
et al. (2008) estimate the FDA's regulatory scope encompasses approximately 20% of all con-
sumer spending in the United States. However, considerably less economic research has exam-
ined the FDA’s impact on and its regulatory impact on the U.S. healthcare industry since the
early 2000s (Philipson and Sun, 2008). What research has been produced continues to find that
the agency’s regulation continues to stifle innovation. Chorniy et al. (2021) find that three addi-
tional months of delayed approval time result in one less drug developed by drug producers.

Although a considerable body of research finds that FDA regulations are harmful, the
agency does provide avenues for patients to experimental treatments under certain circum-
stances. For example, the FDA’s expanded access allows patients with terminal illnesses to
access experimental treatments with the agency’s approval (FDA, 2020a). Dranvoe and
Meltzer (1994) find that the FDA approves “more important drugs” comparatively more
quickly.® However, the author’s estimates for drug importance do not account for medicinal
urgency and broader public health considerations. Because addressing the impact of COVID-19
requires assessing tradeoffs of evaluating the safety and effectiveness of goods used to treat a
novel virus with a need to quickly disseminate treatments due to medical urgency, further
research into contemporary FDA regulatory actions are necessary to bolster our understanding
of the agency’s impact on the healthcare sector’s ability to treat patients during pandemics.

3 | THE FDA, POLITICAL ECONOMY, AND PANDEMICS

Although the FDA’s regulatory scope includes a variety of products, Higgs (2004) notes the
agency’s primary authority is “banning existing products from the market until their manufac-
turers adduce satisfactory evidence of efficacy and safety” (p. 60). Because the FDA is a federal
agency, it follows the incentive structure of a bureaucracy, mainly that of maximizing its reve-
nue (Tullock, 1965; Mises, 1944). The FDA, as well as other regulatory bodies, typically obtains

3Takahashi et al. (2020) review several genomic treatments which could potentially benefit COVID-19 patients.
“Premarket approvals are the approval required for phase three medical devices to receive FDA approval.

The authors measure drug importance by examining drug citations in medical textbooks, medical journals, and patent
applications, as well as total sales and number of countries introducing a drug.



more revenue through expanding its number of operations, increasing the regulatory stringency
over the products it oversees, and expanding its regulatory scope (Tullock, 1965).

The incentive to obtain more personnel, federal funding, and other resources while expan-
ding its regulatory stringency and scope works to elongate and complicate the FDA’s approval
process for the goods it oversees (Higgs, 2004). The agency’s incentives also influence its will-
ingness to approve potentially harmful treatments and other goods.® Because the FDA faces the
threat of public backlash or political disapproval by approving a product which could poten-
tially harm a patient, it has little incentive to approve the product despite its potential benefits.
Instead, the agency either fails to approve the product or requires the producer to conduct more
clinical research to further demonstrate it is safe (Higgs, 1995). The agency also faces little
threat of repercussions from failing to approve a safe and effective product because the harms
of denying patients a safe treatment option are rarely observable (Tabarrok, 2000).

Both considerations create a disincentive for the FDA to weigh the risks of harm against the
benefits, providing overly stringent regulation (March, 2016; Tabarrok, 2000, 2017). A pandemic
caused by a novel disease creates a demand to provide novel products to treat, detect, or deter a
disease. Novelty combined with the FDA’s motivation to approve products conservatively could
motivate the agency to exercise harmfully stringent standards for goods created to address a
pandemic. Recent analysis finds evidence for this. Using a Bayesian decision analysis, Isakov
et al. (2019) find the FDA is overly conservative in designing clinical studies for drugs designed
to treat terminal illnesses with no existing therapies.

Philipson and Sun (2008) note that the FDA’s incentive to provide overly stringent regula-
tion generates “dynamic considerations,” which hinder the agency’s ability to provide effective
regulation (p. 96). Consequently, the agency’s approval process results in higher costs to
develop products and longer times to reach patients, but with potentially little additional assur-
ance of product safety (p. 96).” Higgs (2004) notes that side effects from FDA medications
deemed safe for use constitute the fourth leading cause of death in the United States.® While
these findings could be interpreted as a need for more regulatory stringency, further research
finds deregulatory processes occurring in the early 2000s provided faster approvals with sacrific-
ing safety. Philipson et al. (2008) examine the Prescription Drug User Fee Acts, which allowed
for prescription drugs to undergo an expedited review by the FDA for a fee. The authors find lit-
tle safety was sacrificed with expedited reviews for drugs. Grabowski and Wang (2008) reach
similar conclusions. Even when treatments pose knowable risks, March (2017) finds that physi-
cians and drug producers can provide more effective risk-management than the FDA.

The effectiveness of FDA regulations to prevent unsafe products from entering the market
can also be negatively impacted by rent-seeking activity from the private sector. Chu (2008)
finds lobbying expenditures from the top 10 pharmaceutical companies listed in the Fortune
500 exceeded their total R&D spending from 1998 to 2006. Drug producers also frequently hire
former FDA employees who know the regulatory process to increase their likelihood of having
their products approved. Ruwart (2018) notes that the number of FDA officials that left for the

®Higgs (1995), Klein (2000), and Tabarrok (2000) dichotomize the FDA’s incentives to withhold risky, although
potentially beneficial, treatments or devices into type 1 and type 2 errors. Type 1 errors constitute failing to approve
products that are safe and effective. Type 2 errors constitute erroneously approving a product that is unsafe and/or
ineffective.

"The authors also note “static” concerns including that alternative establishments and legal institutions, including
private sector testing of products and product liability laws, create regulatory redundancies for many products.
8FDA approved drugs only trailing heart disease, stroke, and cancer.



pharmaceutical industry increased from 10 to 76% after the adoption of the Kefauver Harris
Amendments.’

Despite the FDA'’s history of harmful regulation, the agency has historically gained addi-
tional oversight and resources during periods of perceived public health crises. Higgs (2004,
1995) notes that the Kefauver Harris Amendments of 1962, Medical Device Amendments of
1976, and Safer Medical Devices Act of 1990 followed periods of public fear following the use of
unsafe and faulty drugs and medical devices. More recently, the FDA gained regulatory jurisdic-
tion over tobacco products through the Family Smoking Prevention and Tobacco Control Act
due to public concerns of increased smoking rates among young users (Deyton et al., 2010). The
FDA also increased its regulatory stringency over the prescription and distribution of opioids to
address the opioid epidemic (Cobin et al., 2017).

However, these legislative changes stemmed from the public perception that medical goods
were not sufficiently regulated. These concerns provided an avenue for more political action
and an expanded role for the FDA (Higgs, 1995). Public concerns during a pandemic could cre-
ate different incentives for politicians and health-related regulators. If the FDA prevents or
delays goods that help diagnose, treat, or prevent disease spread, it could face similar public
and political backlash for preventing healthcare providers from addressing a crisis. Research
finds portions of the U.S. population expressed frustration with governmental actions taken
during the COVID-19 pandemic. Mello et al. (2020) find, “Across the United States, health offi-
cers have been subject to doxing (publishing private information to facilitate harassment), angry
and armed protesters at their personal residences, vandalism, and harassing telephone calls and
social media posts, some threatening bodily harm and necessitating private security details”
(p. 741). These and other hostilities from the public and political figures directed at the FDA
could motivate the agency to relax its regulatory stringency.

From the standpoint of developing effective pandemic-response policies, reduced FDA regu-
latory stringency authority allows for greater decision-making capability for state health agen-
cies, physicians, and other decentralized units (Higgs, 2004). Decentralization during public
health crises have provided numerous examples of state-level and private action finding effec-
tive ways to address public health crises. Trosken (2015) finds that federalism and secured prop-
erty rights provided much of the United States with effective infrastructure to mitigate the
spread of yellow fever, typhoid fever, and smallpox from 1850 to 1950. Similarly, Carson (2016)
notes private firms underwent various efforts to prevent malaria spread during the early 1900s
when state-efforts were either poorly provided or unprovided. Candela and Geloso (2021) and
Geloso and Pavlik (2019) find comparatively higher amounts of economic freedom are associ-
ated with quicker economic recovery after pandemics.

Research examining contemporary public health crises find decentralized policy responses
demonstrate similar success. For example, the off-label uses of prescription drugs are self-
regulated among physicians and drug producers. A pharmaceutical is used off-label when it is
prescribed to treat a condition that it was not approved for by the FDA. As of 2003, the off-label
prescription of pharmaceuticals accounts for approximately 25% of all U.S. prescriptions
(Leibman, 2003). Previous research examining the governance of off-label drug prescription
within the healthcare finds it frequently establishes safe and effective uses for drugs before the
FDA (Klein and Tabarrok, 2004; March, 2016; Tabarrok, 2000). During the first 10 months of
the COVID-19 pandemic, any treatment offered for COVID-19 was off-label (Shojaei and
Salari, 2020).

“Pharmaceutical companies hiring FDA agencies remains common (Piller, 2018).



South Korea provides an example of effective reduced regulatory stringency’s benefits in
addressing the COVID-19 pandemic. After experiencing an outbreak of the Middle East Respi-
ratory virus in 2005, the South Korean government implemented emergency approval measures
to quickly approve testing kits for emerging infectious diseases (Wang et al., 2020). These mea-
sures allowed South Korean biotechnology companies to have their COVID-19 testing kits
approved by the Korean Centers Disease Control and Prevention within 2 weeks of South
Korea’s first confirmed COVID-19 infection (Kim and Denyer, 2020).

Although reduced regulatory stringency by the FDA and other public health agencies dur-
ing a pandemic provides comparatively faster access to medical goods, it also creates a potential
for less safe or effective products to enter the market. Maintaining safety standards, even during
a pandemic, is still vital to avoid misdiagnosing and erroneously treating patients. Because the
FDA faces backlash for approving ineffective or harmful products, the FDA maintains an incen-
tive to reduce regulatory standards as little as possible, yielding only to avoid public and politi-
cal backlash (Rome and Avorn, 2020).

However, the typical amount of regulatory stringency may not allow for the healthcare sec-
tor to effectively address a health crisis. The FDA’s tendency to increase its regulatory scope
and stringency despite widespread evidence of the harms caused by regulation provide enough
reason to examine the agency’s impact during pandemics. Because pandemics constitute some
of the deadliest events in human history (Lina, 2008), barriers preventing the approval and
adoption of medical goods and services that can help address them are especially harmful.

4 | COVID-19 AND FDA REGULATION

In late January 2020, a middle-aged man in Washington State became the first known
U.S. patient to test positive for COVID-19 (Holshue et al., 2020). The virus quickly spread across
the country through traveling and community spread, reaching national emergency status on
March 13, 2020 (AJMC Staff, 2020a; WHO, 2020). To prevent overwhelming the healthcare sec-
tor with infected patients, the federal and state governments enacted travel restrictions and
lockdown measures to varying degrees of restrictiveness, beginning with California on March
19, 2020 (AJMC Staff, 2020b). Secon (2020) notes that state-level lockdown measures at their
peak affected approximately 94% of the U.S. population.

The United States still struggled to contain the pandemic 8 months after receiving its first
confirmed infection. By August 2020, approximately 25% of all COVID-19 infections and fatali-
ties globally occurred in the United States. As of late October 2020, the Coronavirus Research
Center at John’s Hopkins University (2020) estimated over 8.6 million U.S. COVID-19 infec-
tions, resulting in approximately 225,000 fatalities. Much of its early failures to address the
COVID-19 pandemic stem from its healthcare sector’s inability to overcome FDA regulations to
develop and provide COVID-19 testing as well as provide COVID-19 treatment. After the FDA
issued EUAs for these products, the healthcare sector could utilize them to better address the
pandemic.

41 | COVID-19 testing

In 1976, congress granted the FDA the authority to establish rules for developing laboratory-
developed tests (LDTs). LDTs, as defined by the FDA, include any test, “designed,



manufactured, and used within a single laboratory” (FDA, 2018b, pp. 1). Although the agency
provided little regulatory oversight initially, the proliferation of LDTs by independent laborato-
ries to diagnose a variety of ailments and conditions prompted the FDA to establish guidelines
in the early 2010s (FDA, 2018b).

In 2014, the FDA drafted guidance for a rigorous regulatory review process. The process
included requirements for laboratories to notify the FDA when LDTs were developed, a process
to report adverse events, a premarket review process, a channel to submit clinical literature
demonstrating the LDT’s validity, and a risk-based phase-in approach to implementing
premarket reviews (FDA, 2014, p. 15). The degree of stringency for these guidelines varied
depending on whether the FDA considered the LDT to be considered the tests to be low, moder-
ate, or high risk.

The FDA began enforcing these guidelines in 2017 despite never formally adopting them
(Shapiro, 2019). Shapiro (2019) likened the agency’s oversight of LDT’s to, “jump[ing] the fence
and...roaming free” (pp. 10). Enforcing LDT guidelines without clearly establishing what was
required for approval left laboratories unsure how to achieve compliance with the FDA and
financially strapped to complete the approval processes (Genzen, 2019). As Dr. Duane Newton,
Director of clinical microbiology at the University of Michigan, notes, LDT regulations “hamper
the willingness and ability of manufacturers and laboratories to invest resources into developing
and implementing new tests” (Patel, 2020a, pp. 8).

Because COVID-19 tests require testing for a novel virus, any laboratory-developed test-kit
is considered an LDT. Consequently, private laboratories were largely unable to create COVID-
19 tests promptly as the virus began to spread across the United States. Laboratories that devel-
oped and administered Coivd-19 tests without the FDA’s approval were ordered to discontinue
testing even when evidence of communal spread was available (CDC, 2020; Fink and
Baker, 2020). By March 5, 2020, about 5 weeks after the first confirmed case of COVID-19 in
the United States, only 1,235 patients nationwide were tested for COVID-19 (Patel, 2020a).
Other countries were able to administer millions of tests over a similar period (Patel, 2020a).

The FDA also prevented laboratories from administering COVID-19 tests without a clinical
laboratory certificate, which can require months to complete (Fink and Baker, 2020)."® Conse-
quently, only 40 public health laboratories and a small group of commercial laboratories had
access to COVID-19 test-kits 2 months after the first reported COVID-19 infection
(Soucheray, 2020). Hospitals that did not have approved laboratories were required to submit
patients’ COVID-19 tests to certified laboratories to receive a diagnosis. Lag times between
administering a test and receiving a diagnosis could be considerable depending on the distance
between hospitals and processing laboratories, which hindered hospitals’ ability to treat
patients severely affected by the virus (Johnson, 2020).

As the pandemic spread across the United States in February 2020, politicians, state health
agencies, clinical organizations, and other medical professionals began publicly criticizing the
FDA for delaying the approval COVID-19 tests (Khazan, 2020; AACC, 2020). Facing criticisms
and a critical shortage of COVID-19 testing-kits and laboratories permitted to process tests, the
FDA established new procedures, “enabling laboratories to immediately use tests they devel-
oped and validated” on February 29, 2020 (FDA, 2020b, pp. 6). The new procedures permitted
laboratories to develop and offer COVID-19 testing after applying for a EUA from the FDA

19Receiving a clinical laboratory certificate from the FDA required laboratories to first receive approval from the Center
for Disease Control and the center for Medicare and Medicaid Services, and to meet state-level requirements.



while later submitting clinical evidence of effectiveness. The agency also eliminated require-
ments for clinical laboratory certification to process COVID-19 tests (FDA, 2020c).

Testing capacity expanded rapidly after the agency issued EUAs. By April 21 2020, less than
2 months after reducing its regulatory barriers, the FDA approved 50 separate COVID-19 test
kits (FDA, 2020d). Writing in June 2020, Patel (2020b) finds laboratories were able to adminis-
ter and process thousands of tests per day, and the United States, “has more COVID-19 tests
than it knows what to do with” (pp.1). March (2020) notes that after EUAs were provided, test
developers also improved the quality of COVID-19 tests by developing test-kits, which provided
significantly faster diagnoses and could be performed with saliva samples rather than nasal
swabs. The rapid proliferation and innovation of COVID-19 tests following the FDA’s EUAs
also did not sacrifice efficacy for expediency. As of August 20th’ 2020, the FDA issued EUA for
140 COVID-19 diagnostic tests, with two having their EUA removed as of the same date
(FDA 2020e; 2020f).

Although the FDA reduced its regulatory stringency for LDTs, it only did so after receiving
mounting evidence that its regulatory barriers created a critical shortage of test kits. COVID-19
test-kits and their proliferation after the FDA began granting EUAs provide an example of the
agency’s incentives to without beneficial products unless presented with sufficient backlash for
its failures to adjust regulatory standards appropriate for a pandemic.

4.2 | COVID-19 treatment with remdesivir

Although there is no cure for COVID-19, physicians and healthcare professionals can provide
treatments to patients to recover from the infection and to mitigate side effects. One of the most
established and used treatments for COVID-19 is remdesivir. Spinner et al. (2020) find
remdesivir can help treat severe cases of COVID-19 and help patients recover more rapidly.
Beigel et al. (2020) find that patients hospitalized with COVID-19 treated with remdesivir
exhibited lower mortality rates, lower rates of respiratory infection, and faster recovery times.
Williamson et al. (2020) find that remdesivir may decrease the chances of COVID-19 patients
contracting pneumonia.

Despite being described as the “standard of care” for COVID-19 (Lovelace, 2020), remdesivir
faced considerable obstacles to reaching the public by falling short of FDA regulatory require-
ments (Eastman et al., 2020). In 2014, remdesivir was included in a randomized, controlled trial
to treat patients in the Democratic Republic of the Congo infected with the Ebola virus. As
Pardo et al. (2020) note, “although remdesivir performed well in preclinical studies, it did not
meet efficacy endpoints [established by the FDA] in a randomized trial conducted during an
Ebola outbreak” (p. 4). Early analysis of this data generated concern that remdesivir would fail
to obtain FDA approval, leading its producer to remove it from the clinical trial (Pardo
et al., 2020).

Remdesivir’s promising preclinical results later prompted a collaborative effort from the
University of Alabama at Birmingham, Vanderbilt University, and the University of North Car-
olina to examine the drug’s effectiveness in treating SARS and MERS in 2016 (Gilead
Sciences, 2020a; 2020b). Lo et al. (2017) note that preclinical results from studies on
remdesivir,” providing evidence to support new indications for this compound against human
viruses of significant public health concern” (p. 1). However, remdesivir again failed to advance
to clinical development and apply for FDA approval due to an inadequate number of patients
to complete the necessary studies (Gilead Sciences, 2020a; 2020b).



As COVID-19 began spreading through the United States, clinicians were only able to access
remdesivir through the FDA’s expanded access program, which required applications for indi-
vidual patients and the agency’s approval before treatment could be administered (Grien
et al., 2020). Consequently, few patients received remdesivir during the early stages of the pan-
demic. Grien et al. (2020) find that from January 25 to March 1, 2020, 22 patients in the United
States were treated with remdesivir through the expanded access program. Over the same
period, 39 patients in Canada, Italy, Austria, France, Germany, Netherlands, Spain, and
Canada received remdesivir despite Gilead Sciences, remdesivir’s producer, being in the United
States. The authors find that these patients demonstrated improvement in oxygen class, and
most patients placed on ventilators receiving remdesivir survived infection.

These successful results motivated several large-scale clinical trials organized and funded by
the National Institute of Health and Gilead Sciences in March, 2020, distributing the drug to
70 countries severely impacted by the pandemic (Gilead Sciences, 2020a; 2020b). This includes
two clinical trials at Capital Medical University in China (Eastman et al., 2020). Afterward, an
additional clinical trial was established in Nebraska for hospitalized COVID-19 patients in late
February 2020 (National Institute of Health, 2020). Summarizing the findings of large clinical
trials for remdesivir, Lamb (2020) finds, “Phase III evaluation of remdesivir in the treatment of
COVID-19 commenced in early 2020 and has thus far yielded promising results” (p. 1).

Remdesivir received a EUA from the FDA on May 1, 2020, to treat those with severe
COVID-19 infections (Lamb, 2020)."! Two months after receiving a EUA, the Department of
Health and Human Services secured more than 500,000 remdesivir treatment courses, con-
sisting of most of the projected supply for July-August (Health and Human Services, 2020). In
August, the FDA extended its EUA for remdesivir to include any patient infected with COVID-
19 (FDA, 2020g). Most recently, the FDA fully approved remdesivir to treatment of COVID-19,
despite failing to undergo the FDA’s approval process (Gilead Sciences, 2020a; 2020b)."?

Remdesivir’s transition from withdrawing from clinical trial fearing it would not meet effi-
cacy standards to receiving one of the only FDA approvals to treat COVID-19 provides another
example of how the agency failed to adapt its standards for pandemic conditions. The use of
remdesivir across the globe and for compassionate use in the United States further suggest that
the FDA’s hesitancy to approve the drug stemmed from its incentive to prolong approval
despite providing a benefit well understood by the medical community.

4.3 | COVID-19 vaccine development

The FDA began regulating vaccines in 1972. The authority was transferred from the National
Institute of Health (NIH), which faced criticism from politicians and the public for failing to
provide enough regulatory stringency while approving a vaccine to address the 1958 pandemic.
Under the regulatory guidelines set by the NIH during the 1958 pandemic, private producers
developed a vaccine before the influenza responsible for the pandemic reached the United
States. These producers also manufactured 60 million doses (for a population of approximately

HThe agency defined severe COVID-19 infections as, “patients with oxygen saturation (Sp02) <94% on room air or
requiring supplemental oxygen or requiring mechanical ventilation or requiring extracorporeal membrane oxygenation”
(FDA” 2020g, footnote 2).

2The FDA also issued EUA for the rheumatoid arthritis drug named baricitinib (FDA,® 2020h) and for blood
transfusion treatments from previously infected patients to currently infected patients (FDA, 2020i). The agency also
issued an EUA for the malaria drugs cloroquine hydroxychloroquine, but later revoked its authorization (FDA,® 2020j).



180 million people) during the first 4 months of the pandemic (US Department of Health, Edu-
cation, and Welfare, 1958). However, analyses performed after the pandemic indicated the vac-
cine was relatively ineffective in preventing infection (Greene, 1958)."

Under the FDA’s vaccine approval process, vaccine producers are required to submit a bio-
logics licensure application to the agency’s Center for Biologics Evaluation and Research
(CBER). CBER requires vaccines to undergo three stages of clinical trials, ranging in size from
dozens to thousands of participants (CDC, 2014). Johns Hopkins University’s Coronavirus
Research Center (2020) estimates that the vaccine approval process requires an average of 5-
10 years to complete. Darrow et al. (2020) find that the FDA approved an average of two vac-
cines per year from 1998 to 2018.

During the COVID-19 pandemic, the FDA instituted an accelerated timeline to provide an
EUA for COVID-19 vaccines quickly (Coronavirus Research Center, 2020). To reduce the time
required for a COVID-19 vaccine to receive an EUA, the FDA allowed clinical trial phases for
experimental vaccines to be combined (Coronavirus Research Center, 2020). Federally funded
programs also provided some vaccine producers with resources to conduct trails more quickly.
On March 15th, 2020, the White House instituted Operation Warp Speed. “Warp Speed” pro-
vided vaccine producers selected by the program with federal subsidies to conduct clinical trials
to advance vaccine approval more quickly (Department of Health and Human Services; HHS,
2020). The federal government also pre-emptively purchased vaccine doses before clinical trials
were completed to reduce the time needed to distribute and produce a vaccine if it received an
EUA (HHS, 2020).

On December 11, 2020, the FDA granted its first COVID-19 vaccine EUA to partnering drug
producers Pfizer and BioNTech (FDA, 2020k). One week later, the FDA granted another EUA
to Moderna’s COVID-19 vaccine (FDA, 20201). Both producers were able to quickly manufac-
ture large quantities of vaccines receiving EUA. Slotkin (2020) finds that 7.9 million doses of
both vaccines were available to distribute by December 19. Pfizer contracted with the federal
government to provide an additional 100 million doses by July 2021 (Pfizer, 2020a). Both vac-
cines’ clinical trial results indicated effectiveness rates exceeding 90% (Balfour, 2020;
Pfizer, 2020b).

Although the FDA'’s expedited approval process successfully brought two effective COVID-
19 vaccines to the US healthcare market within a year, the agency’s regulatory barriers still pro-
vided noteworthy delays that prevented a COVID-19 vaccine from reaching patients sooner.
Pfizer applied for a vaccine EUA on November 20 (Chandler, 2020). Moderna applied for a vac-
cine EUA on November 30 (Wientraub, 2020). The several week delay from the FDA issuing an
EUA was caused by the agency electing to assemble and receive council from an additional
advisory panel (FDA, 2020). Seeking additional input came at a high cost. The COVID Tracking
Project (2020) finds an average of approximately 2,200 patients died from COVID-19 daily from
November 22 to December 18.

Further analysis indicates the development of COVID-19 vaccines significantly earlier in the
pandemic than previously thought. Wallace-Wells (2020) finds that Moderna’s vaccine was
designed on January 13, 2020, and was developed over a two-day period. Even with an expe-
dited process developed to approve and distribute a vaccine to address the pandemic, the FDA
prevented Moderna’s vaccine from reaching patients (outside of a clinical trial) by approxi-
mately 11 months.

BThe Department of Health, Education, and Welfare (1958) notes that the 1958 pandemic constituted, at the time, the
most contagious influenza pandemic in the past 40 years.



Prolonging issuing an EUA for a COVID-19 vaccine despite availability and promising clini-
cal trial results further demonstrates the FDA’s incentive to delay the approval of potentially
risky products even when the risks are comparatively low. Requiring Moderna’s vaccine to
complete the full approval process instead of allowing it to be accessed as an experimental med-
ication outside of clinical trials significantly curtailed patient access. Establishing additional
advisory boards after each of the COVID-19 vaccines completed clinical trials designed by the
same agency provides further evidence that, despite willingness to expedite an EUA, the FDA
still faces bureaucratic incentives.

5 | CONCLUSION AND IMPLICATIONS

As the pandemic persists, public health and medical literature frequently find regulations
enacted by the FDA prevents US healthcare from making urgently needed adjustments to pro-
vide treatment to patients. Economics literature examining the impact of the FDA often finds it
increases the cost of development, prolongs approval times, and reduces innovation for the
products it regulates. However, previous literature examining the FDA has not examined the
impact of the agency’s regulation on the healthcare sector during pandemics. This article con-
tributes to the FDA’s economic research by examining the agency’s impact during the
COVID-19 pandemic, specifically on the development of testing and adoption of treatment for
the virus. Because the FDA issued EUAs for both kinds of medical goods, the COVID-19 pan-
demic provides a unique case study to examine the impact of regulatory structure and deregula-
tion during the same pandemic.

FDA regulations implemented on developing LDTs to test for novel conditions, including
COVID-19, strongly restricted laboratories and COVID-19 test developers from providing ade-
quate testing while initial outbreaks began in the United States. Further FDA regulations
requiring laboratories to obtain a clinical laboratory certificate to perform COVID-19 tests also
prevented many laboratories from diagnosing patients. Consequently, the US healthcare sector
lagged considerably behind other developed nations in providing COVID-19 testing to assess
the advancement of the pandemic.

The development of the only FDA-approved treatment for COVID-19 treatment, remdesivir,
was also prevented from reaching patients because of FDA regulations. Despite exhibiting
promise in preclinical trials to treat Ebola, MERS, and SARS, regulations set forth by the FDA
left remdesivir unlikely to earn the agency’s approval. The only access patients had to receive
remdesivir as the pandemic reached the United States was through the FDA’s expanded access
program. Conversely, other countries were able to provide remdesivir for patients through clini-
cal trials organized without the FDA and through other means. The FDA’s delays in issuing an
EUA for both COVID-19 vaccines further demonstrates the agency’s bureaucratic incentives to
provide high degrees of regulatory stringency despite being presented with strong evidence of
the vaccine’s effectiveness and concurrent rising mortality figures from the pandemic.

The FDA’s EUAs issued for laboratories to develop and administer COVID-19 tests and
treat patients with remdesivir rapidly expanded patient and clinician access to both products.
COVID-19 test-kits also witnessed reductions in the time required to diagnose and develop
saliva-based tests with little reduction in efficacy. These findings suggest that previously enacted
FDA regulations hindered the healthcare sector’s ability to address the COVID-19 pandemic. In
contrast, the proliferation and development of COVID-19 testing and rapid adoption of
remdesivir to treat patients after the FDA issued EUAs strongly indicate that the healthcare



sector might have better adjusted to the pandemic more quickly with less FDA oversight. Con-
sidering the FDA'’s incentive to provide high degrees of regulatory stringency and the urgent
need for the healthcare sector to adjust to meet the pandemic’s demands, this manuscript’s
findings strongly suggest that standard FDA approval processes are ill-suited for pandemics can
significantly undercut the adoption of new treatments and other medical goods during health
care crises.

Although this manuscript contributes to contemporary COVID-19 policy literature and
research examining the impact of FDA regulation, it has several limitations. First, this man-
uscript cannot provide a full picture of which changes in treatment, testing, and other
efforts were ultimately successful in addressing the COVID-19 pandemic.'* With additional
medical discovery and changes to regulation, other means to treat and detect COVID-19
may become more prevalent as the healthcare sector adjusts to the pandemic. Second, it
evaluates regulatory changes that occurred while pandemic conditions worsened, which
does not allow comparisons to how effective such regulatory changes would be if they
occurred earlier.

Additional research is needed to examine the FDA’s full impact on the COVID-19 pandemic
and other public health crises. Further research examining how the US healthcare sector
adapted when the FDA held comparatively less regulatory authority would provide critical
insight into the healthcare sector’s adaptability during public health emergencies. Lastly, evalu-
ating FDA programs allowing medical goods to bypass its normal approval process such as
EUAs, expanded access, and the recently enacted Coronavirus Treatment Acceleration Program
would also provide fruitful implications for evaluating the role of the FDA during public health
emergencies.
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